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(54) Use of yeast cell debris products. 



(57) Colouring agents are disclosed comprising 
glucan^containing yeast cell ghosts which com- 
prise a proportion of substantially intact yeast 
cell walls and a colour source. The colour 
source may be naturally occurring and may, for 
example, be provided by turmeric or annatto. A 
process for preparing the colouring agents 
comprises providing an aqueous mixture of 
colour source and yeast cell ghosts, separating 
insoluble solids from the mixture and drying the 
insoluble solids. A process for preparing the 
yeast cell ghosts for use in the invention com- 
prises the extraction of yeast debris with acid, 
treatment with alkali, separation of whole cells, 
bleaching and, optionally, acidifying the 
bleached material. 
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This invention relates to the use of yeast cell de- 
bris products in foodstuffs, cosmetics and pharma- 
ceuticals. 

Yeast extract is commercially produced on a large 
scale by lysis (e.g., hydrolysis, autolysis or plasmoly- 
sis) of baker's yeast or brewer's yeast in suitable form 
or of other fermentation yeasts (e.g., from gasohol 
production), which results in soluble material and ma- 
terial which is rich in virtually intact cell wall bodies. 
The latter material is normally removed from the solu- 
ble material by centrifugation. The lysis inevitably re- 
sults in some disruption of the cell wails, such that 
there is a substantial proportion of virtually intact cell 
wall bodies, with at least one zone of discontinuity in 
the cell wall surface region (that is, holes have result- 
ed in the relevant cell walls). The material containing 
cell wall bodies (known as yeast debris, or colloquially 
as yeast ref), which .has a dark brown colour, an un- 
pleasant odour and rapidly putrefies, contains a num- 
ber of undesirable materials, such as trace elements, 
colouring agents, hop extracts, tartrates, microorgan- 
isms; bacteria, protein slime and a large amount of in- 
soluble components such as yeast cell wall bodies, as 
well as a certain amount of unlysed whole cells; such 
yeast debris is normally discarded. The soluble ma- 
terial from which the debris has been separated is 
normally used for the extraction of useful materials, 
such as yeast extract. 

PCT/GB91/01819 discloses a process of treating 
yeast debris which produces a purified form of yeast 
ghosts or shells having substantially intact cell walls 
(that is, retaining the in vivo morphology of yeast cell 
walls in yeast debris), but without the yeast cell con- 
tents. That is, the yeast ghosts correspond in mor- 
phology to that of lysed material (the yeast debris, or 
ref) and not that of the whole yeast cells; the yeast 
ghosts comprise essentially yeast beta-glucan. 

Yeast beta-glucans are, of course, well known. 
US 4,810,646 discloses a method of producing yeast 
beta-glucans, which comprises separating growing 
Saccharomyces cerevisiae yeast from its growth me- 
dium, subjecting the intact whole yeast cells to alka- 
line digestion to solubilise the protein portion of the 
cell, and treating the insoluble glucan with acetic acid 
to alter the beta (1,6) linkages. The resulting whole 
glucan particles are described in US 4,962,094 as be- 
ing suitable for use as dietary additives and are said 
to substantially retain the in vivo glucan three dimen- 
sional molecular structure of the yeast cells from 
which they are derived. However, the cell walls are ef- 
fectively destroyed in the method described. In 
PCT/GB91/01819, the yeast ghosts or shells are ob- 
tained from yeast debris without destruction of the 
cell wall structure. 

The term yeast cell ghosts, as used herein, cov- 
ers yeast ghosts or shells having a proportion of yeast 
cell wall which is substantially intact. 

The present invention is based on applications of 



the yeast cell ghosts described in PCT/GB91/01819. 

It has been found that yeast ceil ghosts may be 
used to produce colouring agents which are insoluble 
in aqueous media. The colouring agents may be pro- 
5 duced from natural substances thus avoiding the use 
of artificial carriers and/or colourings. The colouring 
agents may be used to impart colour to a variety of 
materials including foodstuffs, cosmetics and phar- 
maceuticals. 

10 Accordingly, the present invention provides a col- 

ouring agent comprising glucan-containing yeast cell 
ghosts which comprise a proportion of substantially 
intact yeast cell walls and at least one colour source. 
The colour source is selected to give the desired col- 

15 our in the colouring agent and in any product in which 
the colouring agent is used and may be any dye or 
pigment. For uses such as in foodstuffs, pharmaceut- 
icals and cosmetics, the colouring agents must be ac- 
ceptable for food and/or pharmaceutical use. Prefer- 

20 ably, the colour sources are either naturally occurring 
or are provided by naturally occurring products such 
as turmeric and annatto. The colour sources may be 
partly or fully purified from their natural source or 
used without purification. 

25 The present invention also provides a process for 

producing a colouring agent comprising the steps of: 

(i) providing an aqueous mixture of at least one 
colour source and yeast cell ghosts which com- 
prise a proportion of substantially intact yeast cell 

30 walls; 

(ii) separating insoluble solids from the mixture; 
and 

(iii) drying the insoluble solids. 

The aqueous mixture may be treated to optimise the 

35 formation of the colouring agent e.g., by adjusting the 
pH of the mixture. 

Preferably, the aqueous mixture is formed by first 
adding at least one colour source and subsequently 
adding yeast cell ghosts to water or another suitable 

40 aqueous solution. The mixture may be stirred for at 
least 30 seconds, preferably for 30 seconds to 5 min- 
utes (e.g., 1 minute). The insoluble solids may be 
separated from the aqueous mixture in any one of a 
number of ways well known to those skilled in the art 

45 e.g., by centrifugation. The insoluble solids are prefer- 
ably washed before drying preferably with water, the 
insoluble solids may be dried in a number of ways 
e.g., by freeze drying. 

The colouring agents of the present invention 

so may be used to provide colour in foodstuffs, cosmet- 
ics and pharm-aceutical compositions. 

Yeast cell ghosts for use in the present invention 
may be produced by the process of treating yeast de- 
bris having a solids content not exceeding 20% by 

55 weight which is disclosed in PCT/GB91/01819 and 
which comprises: 

(a) extracting said debris with a food grade alka- 
line salt; 
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(b) separating whole cells from the extracted de- 
bris so as to leave a material rich in disrupted but 
otherwise intact cell walls; 

(c) treatment of the latter material with an alkaline 
extraction agent; 

(d) bleaching said material with a bleaching agent 
or food grade oxidising/reducing agent (such as 
ascorbic acid) either before or after said separa- 
tion step; and 

(e) lowering the pH of said bleached material us- 
ing a food grade acid (such as citric acid, ortho- 
phosphoric acid, dilute hydrochloric acid or dilute 
sulphuric acid). 

Typical food grade alkaline salts for use in step (a) 
include sodium, calcium or potassium bicarbonate, or 
sodium, calcium or potassium carbonate; sodium bi- 
carbonate is most preferred. The yeast debris typical- 
ly has a solids content of about 2 to 12%, such as 4 
to 8% (generally about 5%) by weight and a viscosity 
in the range of about 5-15 cP (5% aqueous suspen- 
sion). The debris is generally extracted in step (a) of 
the process according to the invention with the alka- 
line salt, generally at substantially ambient tempera- 
tures for approximately one hour. The alkaline salt 
(which, as previously mentioned, is preferably sodium 
bicarbonate) is preferably used in an amount of up to 
2.5% (preferably about 1%) weight, based on the total 
volume of yeast debris (liquids and solids) and prefer- 
ably such that the resulting extracted mix has a pH in 
the range 8 to 12, more preferably about 8 to 9. 

The separation of whole cells from the extracted 
debris so as to produce material rich in disrupted cell 
walls is generally carried out by mechanical methods, 
of which centrifugation is preferred. The centrifuga- 
tion is typically operated at about 5,000 ram for differ- 
ential centrifugation or about 2,500 rpm for static cen- 
trifugation. The use of a bicarbonate in stage (a) has 
been found to assist the separation stage (possibly 
because of gas evolution which serves to make the 
yeast cell ghosts lighter). 

Following separation, the material is treated with 
an alkaline extraction and extraction agent such as 
potassium hydroxide, sodium hydroxide or calcium 
hydroxide. This treatment with an alkaline extraction 
agent (which is similar to the process known as mer- 
cerisation) typically involves treatment in an alkaline 
solution having a pH of 8 to 14, preferably about 12 
to 12.5. The treatment assists in removing coloured 
products, dissolving unwanted materials such as pro- 
tein, opening up the structure of the cell walls and fa- 
cilitating the bleaching step. The mixture is then pre- 
ferably heated to a temperature in the range of about 
65° to 85°C for at least one hour. If the final product 
is required to have a pale cream colour, it is preferred 
that the alkali used comprises potassium or sodium 
hydroxide; however if the final product is required to 
have a white colour it is preferred that the alkali used 
comprises calcium hydroxide. 



The bleaching stage is preferably carried out us- 
ing hydrogen peroxide or a food-grade oxidising/ re- 
ducing agent (such as ascorbic acid) when the prod- 
5 uct is to be used for food purposes; the bleaching is 
preferably carried out such that the bleached material 
is pale cream or white in colour. The bleaching stage 
is preferably carried out in a reactor and the quantity 
of material rich in disrupted cell walls introduced into 

10 the reactor is preferably monitored such that the ma- 
terial occupies not more than about half of the reactor 
volume. This is because the bleaching stage typically 
involves foaming which causes a substantial increase 
in the volume of the material being treated: Preferably 

15 the foaming is substantially controlled using a foam 
breaking paddle and can be substantially lessened by 
the addition of anti-foaming agents. 

Optionally the bleached material may be treated 
with a food grade acid (typically hydrochloric or ort ho- 

20 phosphoric acid), centrifuged and treated with leci- 
thin. The material may then be further centrifuged pri- 
or to drying. Treatment of the bleached material with 
lecithin is advantageous because lecithin helps to 
mask any residual flavour or odour pertaining to the 

25 yeast debris. 

The lowering of the pH with the food grade acid 
may be carried out by washing the material being 
centrifuged, or may be carried out subsequently. The 
pH is generally lowered to a pH of 5 to 6, either in a 

30 single stage, or by lowering initially to a value from 
about 6 to 7.5 (such as about 7.0) and at a later stage 
to pH about 5 to 6. 

Yeast cell ghosts may also be produced by the 
improved process of the present invention which pro- 

35 vides a process for producing yeast cell ghosts which 
effects greater de-flavouring and de-colouring than 
previous processes. 

Accordingly, the invention provides a process for 
preparing yeast cell ghosts which comprise at least a 

40 proportion of substantially intact yeast cell walls 
which comprises the steps of: 

(i) extracting yeast debris having a solids content 
not exceeding 20% by weight with acid; 

(ii) treating the extracted debris with an alkali; 
45 (iii) separating whole cells from the treated mix- 
ture so as to leave a material rich in disrupted but 
otherwise intact cell walls; 

(iv) bleaching said material with a bleaching 
agent or food grade oxidising/reducing agents 

so (such as ascorbic acid) after said separation 

step; and, optionally, 

(v) lowering the pH of said bleached material us- 
ing a food grade acid (such as citric acid, dilute 
hydrochloric acid or dilute sulphuric acid) 

55 The yeast debris used in step (i) typically has a 

solids content of about 2 to 10%, such as 4 to 8% 
(e.g., about 5%) by weight and a viscosity in the range 
of about 5-15 cP (5% aqueous suspension). The de- 
bris is generally extracted at 50-1 00°C (e.g., 60-70°C) 
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for 30 minutes to 2 hours (e.g., 1 hour). Many acids 
may be used in the process (e.g., hydrochloric sul- 
phuric, phosphoric and citric acids) either alone or as 
a mixture of two or more acids. The acid is present at s 
a concentration effective to carry out step (i). Ascor- 
bic acid is preferably used in an amount of up to 2.5% 
preferably 0.5 to 1% (e.g., 1%) by weight based on the 
total volume of yeast debris (liquids and solids) and is 
preferably added as a solid. Ascorbic acid effects 10 
both partial hydrolysis and partial oxidation of the 
yeast debris. 

The alkali treatment in step (ii) may be carried out 
with an inorganic alkali such as potassium hydroxide, 
sodium hydroxide or calcium hydroxide. The treat- 15 
ment is typically carried out in an alkaline solution 
having a pH of 8 to 14, preferably about 12 to 12.5. 
The yeast debris mixture is preferably diluted to from 
1 to 5% (e.g., from 2 to 3%) w/v prior to treatment. The 
mixture is heated to 65° to 85°C for 30 minutes to 2 20 
hours (e.g., about 1 hour). Step (ii) is thus complete 
in a shorter time than the corresponding step in the 
known process. If the final product is required to have 
a pale cream colour, it is preferred that the alkali used 
comprises potassium or sodium hydroxide; however 25 
if the final product is required to have a white colour 
it is preferred that the alkali used comprises calcium 
hydroxide. 

The separation of whole ceils from the extracted 
debris so as to produce material rich in disrupted cell 30 
walls (step (Hi)) is generally carried out by mechanical 
methods, of which centrifugation is preferred. The 
centrifuge is typically operated at about 5,000 rpm for 
differential centrifugation or about 2,500 rpm for static 
centrifugation. Preferably the alkalinity is reduced 35 
(but preferably not below pH 9.5) prior to centrifuga- 
tion. 

The bleaching stage (step (iv)) is preferably car- 
ried out using hydrogen peroxide or a food-grade ox- 
idising/reducing agent (such as ascorbic acid) when 40 
the product is to be used for food purposes; the 
bleaching is preferably carried out such that the 
bleached material is pale cream or white in colour, 
which is advantageous when the resulting product is 
intended for use as a food grade material such as 45 
functional fibre. The bleaching stage is preferably 
carried out in a reactor and the quantity of material 
rich in disrupted cell walls introduced into the reactor 
is preferably monitored such that the material occu- 
pies not more than about half of the reactor volume. so 
This is because the bleaching stage typically involves 
foaming which causes a substantially increase in the 
volume of the material being treated. Preferably for 
foaming is substantially controlled using a foam 
breaking paddle and can be substantially lessened by 55 
the addition of anti-foaming agents. 

The bleached product may be further treated by 
neutralisation with ascorbic acid (preferably as a con- 
centrated aqueous solution), centrifugation and 



washing. 

The process of the invention provides a yeast cell 
ghost product having less flavour and a lighter colour 
than previous processes. 

Example 1 

Brewer's yeast was subjected to autolysis, for 
breaking up of the cell membranes. The lysed product 
was then separated by centrifugation to produce 
yeast debris the fraction containing the cell bodies 
having a viscosity of 10 cP (5% aqueous solution). 

The yeast debris was then treated with sodium bi- 
carbonate so as to produce an extracted mix having 
a pH of 8.5. The mix was then stirred for about one 
hour at room temperature, and centrifuged for further 
separation. 

The centrifuged material resulted in two streams, 
namely cell wall rich material and undegraded cells. 
The cell wall rich material was resuspended in 2.5% 
sodium hydroxide and then 40% sodium hydroxide 
added so as to adjust the pH of the material to 12.5. 
The cell wall rich material was then indirectly heated 
on a water bath to about 65°C for about 1 hour and 
then bleached by treatment with hydrogen peroxide, 
for about one hour with mixing. Concentrated hydro- 
chloric acid was then added to the bleached material 
so as to achieve a pH of 7.0; the material was further 
centrifuged and the pH further lowered to 5.0. The re- 
sulting product was substantially free of any whole 
yeast cells and predominantly comprised yeast 
ghosts or shells having substantially uncollapsed 
walls. The yeast ghosts contained a lower quantity of 
yeast cell contents relative to the whole cells of the 
debris. 

Water (200 ml) was acidified to pH 2 with dilute 
hydrochloric acid and turmeric (0.3 g) added to the re- 
sulting solution. The yeast cell ghosts (8.0 g) were 
added to the solution and the mixture stirred for 1 
minute, centrifuged, washed twice with water and 
freeze-dried to give a stable canary yellow lake. 

Example 2 

Water (200 ml) was acidified to pH 6 with dilute 
hydrochloric acid and annatto (0.3 g) added to the re- 
sulting solution. Yeast cell ghosts (8.0 g) as prepared 
in Example 1 were added to the solution and the mix- 
ture stirred for 1 minute, centrifuged, washed twice 
with water and freeze-dried to give a stable orange 
lake. 



Claims 

1 Acolouring agent comprising glucan-containing 
yeast cell ghosts which comprise a proportion of sub- 
stantially intact yeast cell walls and at least one colour 
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source. 

2 A colouring agent as claimed in claim 1 , wherein 
the colour source is naturally occurring. 

3 A colouring agent as claimed in claim 2, wherein s 
the colour source is provided by turmeric or annatto. 

4 A process for producing a colouring agent com- 
prising the steps of: 

(i) providing an aqueous mixture of at least one 
colour source and yeast cell ghosts which com- 10 
prise a proportion of substantially intact yeast cell 
walls; 

(ii) separating insoluble solids from the mixture; 
and 

(iii) drying the insoluble solids. 15 

5 A process as claimed in claim 4, wherein the pH 
of the aqueous mixture is adjusted to optimise the for- 
mation of the colouring agent. 

6 A process as claimed in claim 4 or claim 5 t 
wherein the aqueous mixture is stirred for at least 30 20 
seconds. 

7 A process as claimed in claims 4 to 6 t wherein 
the aqueous mixture is formed by first adding at least 
one colour source and subsequently adding yeast cell 
ghosts to water. 25 

8 A process as claimed in claims 4 to 7, wherein 
the insoluble solids are separated from the mixture by 
centrifugation. 

9 A process as claimed in claims 4 to 8, wherein 

the insoluble solids are washed before drying. 30 

10 A process as claimed in claims 4 to 9, wherein 
the insoluble solids are freeze dried. 

11 A pharmaceutical composition comprising the 
colouring agent of claims 1 to 3 and a pharmaceuti- 
caily active substance. 35 

1 2 A process for preparing yeast cell ghosts which 
comprise at least a proportion of substantially intact 
yeast cell walls which comprises the steps of: 

(i) extracting yeast debris having a solids content 

not exceeding 20% by weight with acid; 40 

(ii) treating the extracted debris with an alkali; 

(iii) separating whole cells from the treated mix- 
ture so as to leave a material rich in disrupted but 
otherwise intact cell walls; 

(iv) bleaching said material with a bleaching 45 
agent or food grade oxidising/reducing agents af- 
ter said separation step; and, optionally, 

(v) lowering the pH of said bleached material us- 
ing a food grade acid. 

50 
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© Use of yeast cell debris products. 

© Colouring agents are disclosed comprising 
glucan-containing yeast cell ghosts which com- 
prise a proportion of substantially intact yeast 
cell walls and a colour source. The colour 
source may be naturally occurring and may, for 
example, be provided by turmeric or annatto. A 
process for preparing the colouring agents 
comprises providing an aqueous mixture of 
colour source and yeast cell ghosts, separating 
insoluble solids from the mixture and drying the 
insoluble solids. A process for preparing the 
yeast cell ghosts for use in the invention com- 
prises the extraction of yeast debris with acid, 
treatment with alkali, separation of whole cells, 
bleaching and, optionally, acidifying the 
bleached material. 
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